Comparative analysis of the production of insecticidal and melanizing macromolecules by strains of Beauveria spp.: in vivo studies.
Eleven strains of Beauveria bassiana, and a further five species of Beauveria sp., were tested by injection of 8x10(2) conidia into the haemocoel of the larvae of the lepidopteran Galleria mellonella with the aim of analysing their toxin producing activity in vivo. Although the virulent strains killed 100% of the insects at slightly different rates (4-6 days) there were significant differences in the pattern and intensity of host melanization caused by isolates. The majority of the isolates of Beauveria spp. induced a fast and intense melanization of the cuticle of the integument and of tracheal wall, which followed one of three patterns. Another small group of two B. bassiana strains, isolated from Ostrinia nubilalis, induced very weak or no melanization. Strains 618 and 101 of B. bassiana, were selected as models of "melanizing" and "non-melanizing" strains, respectively. Ultrastructural alterations of cells of hypodermal and tracheal epithelium and of haemocytes, assumed to be at least partially caused by fungal toxins, were revealed in larvae infected by both isolates. However, their effects on the fine structure of the hypodermis were different. Injection of sera obtained from haemolymph of insects infected with B. bassiana 618 showed that they have insecticidal, melanizing, and cytotoxic effects similar to those occurring during mycosis. Chromatographic studies and bioassays with fractions prepared from crude serum have allowed a partial identification of the toxic molecules secreted by the fungus in vivo. They are proteinaceous, as shown by protease treatments, thermolabile, negatively charged, and not glycosylated with alpha-d-mannose or alpha-d-glucose. If strain B. bassiana 618 produces melanizing macromolecules which are vivotoxins secreted during the mycosis, the mode of action of isolate 101 is different. Its capacity to kill the host depends on active mycelial development, and on the production of low molecular weight toxins.